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Abstract Aiming at the problem of diagnostic deviation caused by complex processing, independent single feature
and few samples of interturn short circuit and permanent magnet loss of excitation faults of permanent magnet synchronous
motor, this paper proposed a fast expansion strategy of fault feature samples based on deep learning variational auto-
encoder network and a fault diagnosis method combining sparse auto-encoder network. By combining the characteristics
of frequency domain current, flux density and electromagnetic torque of permanent magnet synchronous motor, and
combining with the generation model of variational auto-encoder network, the real fault samples were expanded, and we
constructed a rich, diverse and more robust training set. The optimized data set was input into the sparse auto-encoder
network training diagnosis model, and the test data were used to verify the network$ advantages and disadvantages. The
experimental results show that compared with traditional fault diagnosis methods, our method can achieve interturn short

circuit and loss of excitation fault diagnosis more efficiently and quickly.
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